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(57) ABSTRACT 

An orthodontic appliance such as a bracket or buccal tube 
has a latch for retaining an archWire in an archWire slot. The 
latch releases the archWire from the archWire slot Whenever 
the archWire exerts a force in a generally buccolabial direc 
tion on the appliance that exceeds a certain minimum value. 
The minimum value is less than about one-half of the force 
required in the same direction to debond the appliance from 
the tooth, and thus reduces the likelihood that the appliance 
Will unintentionally debond from the tooth during the course 
of orthodontic treatment. 

70 Claims, 13 Drawing Sheets 
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ORTHODONTIC APPLIANCE WITH SELF 
RELEASING LATCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention broadly relates to an appliance used in 
orthodontic treatment. More particularly, the present inven 
tion relates to an orthodontic appliance such as a bracket or 
buccal tube having a releasable latch for releasably retaining 
an archWire in an archWire slot of the appliance. 

2. Description of the Related Art 
Orthodontic therapy is a specialiZed type of treatment 

Within the ?eld of dentistry, and involves movement of 
malpositioned teeth to orthodontically correct locations. 
Orthodontic treatment often improves the patient’s occlu 
sion and typically enhances the aesthetic appearance of the 
teeth. 

Many types of orthodontic treatment programs involve 
the use of a set of tiny appliances and Wires that are 
commonly knoWn collectively as “braces”. During such 
treatment programs, small appliances knoWn as brackets are 
?xed to the patient’s anterior, cuspid and bicuspid teeth, and 
an archWire is inserted into a slot of each bracket. The 
archWire forms a track to guide movement of the teeth to 
orthodontically correct locations. End sections of the arch 
Wires are typically captured in tiny appliances knoWn as 
buccal tubes that are ?xed to the patient’s molar teeth. 

Many types of orthodontic brackets have archWire slots 
that are open on one side for insertion of the archWire, and 
bounded on remaining sides by Walls or other structure. 
Brackets that are intended to be bonded to the patient’s front 
tooth surfaces often have archWire slots that are open either 
on a buccolabial side (i.e., a side facing the patient’s cheeks 
or lips) or an occlusal side (i.e., a side facing the outer tips 
of the teeth) of the archWire slot. Some brackets, hoWever, 
are intended to be ?xed to the lingual side of the patient’s 
teeth (i.e., the side of the teeth facing the patient’s tongue) 
and in that instance typically have an archWire slot that is 
open on a lingual side or on an occlusal side. 

Many orthodontists use ligatures to connect the archWire 
to the brackets and to urge the archWire into an orientation 
of seating engagement in the archWire slot. One type of 
commercially available orthodontic ligature is a small, elas 
tomeric O-ring. Orthodontic O-rings are installed by stretch 
ing the O-ring around small Wings (knoWn as “tieWings”) 
that are connected to the bracket body on the gingival side 
(i.e., the side facing the patient’s gingiva or gums) and on the 
occlusal side of the archWire slot. Once installed, the O-ring 
ligature extends around the tieWings as Well as over the 
labial side of the archWire and urges the archWire toWard a 
fully seated position in contact With a lingual Wall of the 
archWire slot. 

Metal ligatures, such as ligatures made of stainless steel, 
are also used to retain archWires in archWire slots of brack 
ets. Metal ligatures are typically made of a short section of 
initially straight Wire. During installation, the Wire ligature 
is hooked around the tieWings and extended over the labial 
side of the archWire. End sections of the ligature are then 
tWisted together to form a loop to retain the ligature in place. 

Unfortunately, some orthodontists are not entirely satis 
?ed With elastomeric and metal ligatures. Such ligatures are 
someWhat time-consuming to install, both during initial 
installation and also during reinstallation Whenever replace 
ment of the archWire or ligatures is desired. As can be 
appreciated, a savings in the amount of time needed for 
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2 
ligation can help to reduce the total time that the practitioner 
must spend With the patient and consequently aid in reduc 
ing the overall costs of orthodontic treatment. 

Other disadvantages are also associated With elastomeric 
and metal ligatures. For example, there have been reports 
that certain polyurethane elastomeric ligatures have exhib 
ited deformation and force decay during the course of 
treatment. In some instances, elastomeric ligatures are 
stained by food and beverages consumed by the patient and 
become someWhat unsightly. Metal ligatures often have 
sharp ends that may retain plaque and food debris and also 
may increase the risk of infection. 

In an effort to overcome the problems associated With 
conventional ligatures, a variety of orthodontic brackets 
have been proposed having various types of latches for 
coupling the archWire to the bracket. Such brackets are also 
knoWn as self-ligating brackets. The latch comprises a clip, 
spring member, cover, shutter, bail or other structure that is 
connected to the bracket body for retaining an archWire in 
the archWire slot. 

Examples of self-ligating orthodontic brackets having 
generally U-shaped ligating latch clips are described in US. 
Pat. Nos. 3,772,787, 4,248,588 and 4,492,573. In general, 
the clip of such brackets is slidably mounted on the bracket 
body, and a dental explorer or other small-tipped dental tool 
is used to move the clip relative to the body When needed in 
order to open or close the archWire slot. A self-ligating 
bracket knoWn as the “Speed” brand bracket also has a 
movable, generally U-shaped clip for ligating the archWire 
to the bracket. 

Other types of self-ligating brackets have latches that 
resemble sWinging shutters or closures that pivotally move 
betWeen a slot-open and a slot-closed position. For example, 
US. Pat. No. 4,712,999 has a rotatable cover plate that is 
pivotally connected at one end to a tieWing of the bracket 
along one side of the slot, and is releasably engagable at the 
other end With a tieWing that is located along the opposite 
side of the archWire slot. Other orthodontic brackets With 
sWinging latches are described in US. Pat. Nos. 4,103,423, 
5,516,284 and 5,685,711. 
US. Pat. Nos. 4,371,337 and 4,559,012 describe self 

ligating orthodontic brackets having latches that rotate about 
the longitudinal axis of the archWire slot. The latch of these 
references has a someWhat cylindrical shape and is rotatably 
received in a mating, cylindrical channel, and an outWardly 
extending arm is provided to assist in rotatably moving the 
latch betWeen a slot-open and a slot-closed position. 
A self-ligating orthodontic bracket that is described in 

US. Pat. No. 5,711,666 has a latch that comprises a ?exible 
?at spring member. One end of the spring member is ?xed 
to the bracket body on one side of the archWire slot, and the 
opposite end of the spring member has notches that releas 
ably engage latch sears or catches When the spring member 
is moved to a slot-closed position. To open the slot, the 
notches are disengaged from the catches and the spring 
member is bent to an orientation suf?cient to enable the 
archWire to be removed from the archWire slot. 

Other types of self-ligating orthodontic brackets have 
latches that comprise essentially ?at plates that are slidable 
betWeen a slot-open and a slot-closed position. Examples of 
such construction are shoWn in US. Pat. Nos. 5,094,614, 
5,322,435 and 5,613,850. In general, the sliding latches 
described in those references move in upright channels that 
are located buccolabially of the archWire slot. 
Another type of self-ligating bracket that has been pro 

posed in the past has a latch that is made of a section of Wire 
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material that functions similar to a bail. The orthodontic 
brackets described in US. Pat. Nos. 4,149,314, 4,725,229 
and 5,269,681 have Wire-like latches that sWing betWeen a 
slot-closed position and a slot-open position. The orthodon 
tic bracket described in US. Pat. No. 4,260,375 has a Wire 
latch that is slidable betWeen a slot-open and a slot-closed 
position. 
Many practitioners prefer self-ligating orthodontic brack 

ets over brackets that are not self-ligating because the need 
to ligate each bracket With an initially separate elastomeric 
O-ring or a metal ligature Wire can be avoided. HoWever, 
conventional sel?igating orthodontic brackets are not 
entirely satisfactory because of the lack of optimal control 
over movement of the underlying teeth. During the course of 
treatment, it may be necessary to shift each tooth relative to 
adjacent teeth in order to provide an aesthetically pleasing 
result at the conclusion of treatment. Precise control over 
movement of the teeth is desirable so that each tooth can be 
shifted as needed to its exact, intended orientation and in 
proper orthodontic relation relative to other teeth in the oral 
cavity. 

In general, there are three types of tooth movement that 
are important to orthodontic practitioners. Tipping move 
ment is one such type of movement, and may be de?ned as 
pivotal movement of the long axis of a tooth in a mesial 
distal direction. Another movement is torque movement, and 
can be de?ned as pivotal movement of the long axis of a 
tooth in a buccal-lingual direction. The third type of tooth 
movement is rotational movement, and can be de?ned as 
rotational movement of a tooth about its long axis. 
Preferably, the appliances selected by the practitioner for use 
provide precise control over movement of the associated 
teeth for each type of tooth movement. 

One problem that has been noted in connection With 
conventional direct-bonded appliances, including self 
ligating brackets, is the possibility that such brackets may 
spontaneously debond from the patient’s tooth When the 
teeth are severely maloccluded. For example, if one of the 
patient’s teeth is located a relatively large distance in a 
lingual direction relative to adjacent teeth in the dental arch, 
the archWire must be deformed a signi?cant distance in 
order to engage the archWire slot of the bracket. In such 
instances, the inherent tendency of the archWire to return to 
its normally arch-shaped con?guration Will cause the arch 
Wire to exert a substantial force on the appliance bonded to 
the severely maloccluded tooth. Unfortunately, the bracket 
may then debond from the tooth if the archWire exerts a 
force that is larger than the force required to debond the 
bracket in the same direction. 

Brackets that spontaneously debond from teeth represent 
a Waste of time and expense for both the practitioner and the 
patient, and are best avoided if at all possible. Once a bracket 
has unintentionally debonded from a tooth, the archWire is 
removed from the slot of each bracket and the tooth is 
cleaned and etched in preparation to receive another bracket. 
If the debonding occurs outside of the practitioner’s of?ce, 
the orthodontic treatment of that tooth is interrupted until 
such time as the patient returns to the practitioner’s of?ce for 
replacement of the bracket. 

In the past, practitioners have sometimes used relatively 
small-diameter archWires in the initial stages of orthodontic 
treatment When one or more teeth in the dental arch are 

severely maloccluded. Such archWires provide relatively 
little force to the appliances, and as a consequence reduce 
the likelihood that appliances that are directly bonded to 
severely maloccluded teeth Will spontaneously debond dur 
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4 
ing the course of treatment. Unfortunately, the use of such 
small-diameter archWires someWhat retards the progress of 
treatment in comparison to the use of larger diameter 
archWires, since the force provided by the archWire to all of 
the teeth is someWhat reduced. 

While many types of self-ligating orthodontic appliances 
have been proposed in the past, there remains a continuing 
need to improve the state of the art so that the treatment 
program can be completed in prompt fashion, the duration of 
the patient’s appointments can be shortened and the practi 
tioner’s ef?ciency is increased. For example, it Would be 
desirable to provide a self-ligating appliance that reduces the 
time needed for installation of an archWire in comparison to 
conventional self-ligating brackets, so that the time of both 
the practitioner as Well as the patient to complete the 
installation procedure can be reduced. Moreover, it Would be 
desirable if such an appliance could provide precise control 
over movement of the associated tooth While also facilitating 
movement of the tooth to its desired ultimate location. 

SUMMARY OF THE INVENTION 

The present invention is directed toWard an orthodontic 
appliance such as a bracket or buccal tube having features 
that represent signi?cant advantages over knoWn self 
ligating appliances. In one aspect of the invention, the 
appliance has a latch for releasably retaining an archWire in 
the archWire slot. The latch releases the archWire from the 
archWire slot Whenever the archWire exerts a force on the 
appliance that exceeds a certain minimum value. The mini 
mum value is signi?cantly less than the force required in the 
same direction to debond the appliance from the tooth, and 
consequently helps ensure that the appliance Will not spon 
taneously debond from the tooth during the course of 
treatment. 

The self-releasing latch of the present invention is also 
bene?cial in that the maximum force exerted by the appli 
ance on the patient’s tooth can be limited to a pre-selected 
value, Which in some instances may be loWer than the force 
required to debond the appliance from the tooth. As a result, 
the amount of any pain experienced by the patient due to 
forces exerted by the appliance is also limited. The force 
limiting latch also helps ensure that undue force is not 
exerted on root portions of the associated tooth so that blood 
vessels adjacent the root portions are not signi?cantly com 
pressed and blood in the vessels continues to freely circulate 
to facilitate bone regeneration. 

Another aspect of the invention is directed toWard a 
self-ligating appliance having a latch that is movable to a 
slot-open position to enable passage of an archWire into the 
slot by pressing the archWire against the latch in a lingual 
direction. The occlusal side and the gingival side of the 
archWire slot are immovable relative to each other, and 
thereby provide good control over movement of the appli 
ance and the associated tooth Whenever torquing, tipping, 
intruding or extruding of the tooth is desired. 

Another aspect of the present invention is directed toWard 
a self-ligating orthodontic appliance having a latch that is 
movable to a slot-open position by pressing the archWire 
against the latch in a lingual direction. The lingual side of the 
archWire slot moves in a generally lingual direction as the 
archWire is pressed into the archWire slot. 

Other aspects of the invention relate to a self-ligating 
orthodontic appliance having a latch that comprises at least 
one clip. The clip provides certain advantages When manu 
facturing the appliance, and also enhances the practitioner’s 
control over movement of the associated teeth. 
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In more detail, the present invention is directed in one 
embodiment toward an orthodontic appliance that comprises 
a base for bonding the appliance to a tooth and a body 
extending from the base. The appliance also includes an 
archWire slot extending across the body in a generally 
mesial-distal direction. The appliance additionally includes 
a latch connected to the body for releasably retaining an 
archWire in the archWire slot. The latch releases the archWire 
from the archWire slot in a generally buccolabial direction 
Whenever the archWire exerts a force greater than about 2.3 
kg in the same direction on the appliance. 

The present invention is directed in another embodiment 
toWard an orthodontic appliance comprising a base for 
bonding the appliance to a tooth and a body extending from 
the base. The appliance also includes an archWire slot 
extending across the body in a generally mesial-distal direc 
tion. The appliance additionally includes a latch connected 
to the body for releasably retaining an archWire in the 
archWire slot. The latch releases the archWire from the 
archWire slot in a generally buccolabial direction Whenever 
the archWire exerts a force in the same direction on the 
appliance that exceeds a certain minimum value. The mini 
mum value is less than about one-half of the force required 
in the same direction to debond the appliance from the tooth. 

Another embodiment of the present invention is also 
directed toWard an orthodontic appliance that comprises a 
base for bonding the appliance to a tooth and a body 
extending from the base. An archWire slot extends across the 
body in a generally mesial-distal direction and has an 
occlusal side, a gingival side and a lingual side. The appli 
ance also includes a latch connected to the body for releas 
ably retaining an archWire in the archWire slot. The latch is 
movable to a slot-open position to enable passage of the 
archWire into the slot by pressing the archWire against the 
latch in a direction toWard the lingual side of the archWire 
slot. The occlusal side and the gingival side of the archWire 
slot are stationary relative to each other as the latch is moved 
to a slot-open position. 

The present invention is also directed in another embodi 
ment to an orthodontic appliance that comprises a base for 
bonding the appliance to a tooth and a body extending from 
the base. An archWire slot extends across the body in a 
generally mesial-distal direction and has an occlusal side, a 
gingival side and a lingual side. The appliance also includes 
a latch connected to the body for releasably retaining an 
archWire in the archWire slot. The latch is movable to a 
slot-open position to enable passage of the archWire into the 
slot by pressing the archWire against the latch in a direction 
toWard the lingual side of the archWire slot. The lingual side 
of the archWire slot is movable in a generally lingual 
direction as the archWire is pressed into the archWire slot. 

Another embodiment of the present invention is directed 
to an orthodontic appliance that comprises a base for bond 
ing the appliance to a tooth, and a body extending from the 
base having a mesial side and a distal side. The appliance 
includes an archWire slot extending across the body in a 
generally mesial-distal direction. The appliance further 
includes a latch movable betWeen a slot-closed position for 
retaining an archWire in the archWire slot and a slot-open 
position for releasing the archWire from the archWire slot. 
The latch comprises a mesial clip that is located mesially of 
the mesial side and a distal clip that is located distally of the 
distal side. 

In another embodiment, the present invention is directed 
toWard an orthodontic appliance that also includes a base for 
bonding the appliance to a tooth and a body extending from 
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6 
the base. An archWire slot extends across the body in a 
generally mesial-distal direction. The appliance also 
includes a latch movable betWeen a slot-closed position for 
retaining an archWire in the archWire slot and a slot-open 
position for releasing the archWire from the archWire slot. 
The latch comprises at least one assembly of a sleeve and a 
resilient clip extending through the sleeve, and each sleeve 
is ?xed to the body. 

These and other aspects of the invention are described in 
more detail beloW and are illustrated in the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational vieW looking in a lingual 
direction toWard an orthodontic appliance constructed in 
accordance With one embodiment of the present invention 
along With an orthodontic archWire that is received in an 
archWire slot of the appliance; 

FIG. 2 is a cross-sectional perspective vieW of the appli 
ance shoWn in FIG. 1 and illustrating in more detail a latch 
for releasably retaining the archWire in the archWire slot; 

FIG. 3 is an end elevational vieW looking toWard a mesial 
side of the appliance and the archWire of FIGS. 1 and 2; 

FIG. 4 is a vieW someWhat similar to FIG. 3 but shoWing 
an example of hoW the latch appears as the archWire is 
pushed into the archWire slot; 

FIG. 5 is a vieW someWhat similar to FIG. 3 but shoWing 
an example of hoW the latch appears as the archWire is 
released from the archWire slot; 

FIG. 6 is a vieW someWhat similar to FIG. 2 but shoWing 
an orthodontic appliance constructed in accordance With 
another embodiment of the invention; 

FIG. 6a is an enlarged cross-sectional perspective vieW of 
a portion of the appliance and archWire depicted in FIG. 6 
but shoWing an alternative latch construction; 

FIG. 7 is a vieW someWhat similar to FIG. 1 but illus 
trating an orthodontic appliance constructed in accordance 
With another embodiment of the invention; 

FIG. 8 is vieW someWhat similar to FIG. 1 but illustrating 
an orthodontic appliance constructed in accordance With yet 
another embodiment of the invention; 

FIG. 9 is a vieW someWhat similar to FIG. 2 but shoWing 
an orthodontic appliance that is constructed in accordance 
With another embodiment of the invention; 

FIG. 10 is a perspective vieW of an orthodontic appliance 
constructed in accordance With yet another embodiment of 
the invention; 

FIG. 11 is an end elevational vieW of the orthodontic 
appliance shoWn in FIG. 10 and looking toWard a mesial 
side of the appliance, and additionally illustrating in cross 
section an archWire that is received in an archWire slot of the 
appliance; 

FIG. 12 is a vieW someWhat similar to FIG. 11 but 
shoWing an example of hoW the appliance appears as the 
archWire is moved into the archWire slot; 

FIG. 13 is a vieW someWhat similar to FIG. 11 but 
shoWing an example of hoW the archWire appears as the 
archWire is released from the archWire slot; 

FIG. 14 is a perspective vieW of an orthodontic appliance 
according to another embodiment of the invention; 

FIG. 15 is a perspective vieW of an orthodontic appliance 
constructed in accordance With still another embodiment of 
the invention, and additionally depicting an archWire that is 
received in an archWire slot of the appliance; 
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FIG. 16 is an end elevational vieW looking toward a 
mesial side of the appliance shoWn in FIG. 15 and showing 
the archWire in cross-section; 

FIG. 17 is a perspective vieW of an orthodontic appliance 
constructed in accordance With still another embodiment of 
the invention along With an archWire received in an archWire 
slot of the appliance; 

FIG. 18 is an end elevational vieW in partial cross-section 
looking toWard a mesial side of the appliance of FIG. 17; 

FIG. 19 is a vieW someWhat similar to FIG. 18 but 
shoWing an orthodontic appliance constructed in accordance 
With another embodiment of the invention; 

FIG. 20 is a vieW someWhat similar to FIG. 18 but 
shoWing an orthodontic appliance constructed in accordance 
With still another embodiment of the invention; 

FIG. 21 is a vieW someWhat similar to FIG. 18 but 
shoWing an orthodontic appliance according to a further 
embodiment of the invention; 

FIG. 22 is a vieW someWhat similar to FIG. 18 but 
shoWing an orthodontic appliance constructed according to 
an additional embodiment of the invention; 

FIG. 23 is perspective vieW of an orthodontic appliance 
constructed according to yet another embodiment of the 
invention, along With an archWire that is received in an 
archWire slot of the appliance; 

FIG. 24 is a cross-sectional vieW of the appliance and the 
archWire depicted in FIG. 23, and looking in a generally 
mesial-distal direction along a longitudinal axis of the 
archWire; 

FIG. 25 is a perspective, exploded vieW of an orthodontic 
appliance that is constructed in accordance With another 
embodiment of the invention; 

FIG. 26 is an end elevational vieW of the appliance shoWn 
in FIG. 25, Wherein a latch of the appliance is illustrated in 
a slot-closed position; 

FIG. 27 is a cross-sectional vieW of the appliance shoWn 
in FIGS. 25 and 26, except that the latch has been moved to 
a slot-open position; 

FIG. 28 is a perspective vieW of an orthodontic appliance 
according to a further embodiment of the invention; 

FIG. 29 is an end elevational vieW of the appliance 
depicted in FIG. 28 and looking toWard a mesial side of the 
appliance, and additionally illustrating an archWire that is 
received in an archWire slot of the appliance; 

FIG. 30 is an end elevational vieW of an orthodontic 
appliance that is constructed according to yet another 
embodiment of the invention; 

FIG. 31 is a perspective vieW of an orthodontic appliance 
constructed in accordance to a further embodiment of the 
invention; and 

FIG. 32 is a perspective vieW of an orthodontic appliance 
that is constructed in accordance With still another embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An orthodontic appliance constructed in accordance With 
one embodiment of the present invention is illustrated in 
FIGS. 1—5 and is broadly designated by the numeral 30. The 
appliance 30 in this instance is an orthodontic bracket 
adapted to be secured to the buccolabial surface of a 
patient’s tooth. Alternatively, the appliance could be a 
buccal tube or any other orthodontic appliance that is 
adapted to receive an archWire for controlling movement of 
the teeth during the course of orthodontic therapy. 
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The appliance 30 includes a base 32 for bonding the 

appliance 30 directly to the patient’s tooth enamel by use of 
an adhesive. Preferably, the base 32 has a concave com 
pound contour that matches the convex compound contour 
of the patient’s tooth surface. Optionally, the base 32 may be 
provided With grooves, particles, recesses, undercuts, a 
chemical bond enhancement material or any other material 
or structure or any combination of the foregoing that facili 
tates bonding the appliance 30 directly to the patient’s tooth 
enamel. 

A body 34 extends outWardly from the base 32 in a 
generally buccolabial direction. The body 34 includes an 
outermost mesial side 36 as Well as an outermost distal side 

38. In the embodiment shoWn, the body 34 is integral With 
the base 32, although in this and in other embodiments other 
constructions are possible. For example, the base 32 could 
be comprised of a mesh screen or other bond enhancement 
structure that is connected by Welding, braZing, adhesive or 
other means to the lingual side of the body 34, and could 
extend past the body 34 in lateral directions (such as in 
occlusal-gingival directions). 
An archWire slot 40 extends across the body 34 in a 

generally mesial-distal direction. The archWire slot 40 
includes an occlusal side that is de?ned in part by a ?at 
occlusal Wall portion 42 that is ?xed to the body 34. The 
archWire slot 40 also has a gingival side that is de?ned in 
part by a ?at gingival Wall portion 44 that is also ?xed to the 
body 34. Alternatively, the Wall portions 42, 44 could be 
curved, or part of ridges, bumps or other types of protru 
sions. The Wall portions 42, 44 are immovable relative to 
each other and parallel to each other. 

In the embodiment shoWn in FIGS. 1—5, the appliance 30 
includes a mesial archWire slot relief area 46 and a distal 
archWire slot relief area 48. The relief areas 46, 48 are 
optional, but advantageously provide greater interbracket 
Width and enhanced control over movement of the tooth as 
described in US. Pat. No. 4,531,911, the disclosure of Which 
is incorporated by reference herein. The parallel Wall por 
tions 42, 44 are spaced apart a distance adapted to matingly 
engage occlusal and gingival sides respectively of an arch 
Wire 50 having a certain rectangular, cross-sectional 
con?guration, so that precise control is afforded over tipping 
and torquing movement of the associated tooth. 
The appliance 30 also includes a latch 52 that is connected 

to the body 34 for releasably retaining the archWire 50 in the 
archWire slot 40. In this embodiment, the latch 52 includes 
tWo pair of arm portions 54 as Well as a spring member 56. 
The arm portions 54 are ?at and connected to the body 34 
in locations adjacent the archWire slot relief areas 46, 48, 
although other locations are also possible. 
The arm portions 54 are resilient and can be deformed in 

either a lingual direction or a buccolabial direction. Suitable 
materials for the arm portions 54 include ?at spring material 
made, for example, of stainless steel or of a shape memory 
alloy (such as nitinol). The arm portions 54 may be ?xed to 
the body 34 by any suitable technique such as braZing or 
Welding (including laser Welding) or by use of fasteners or 
the like. 
The spring member 56 extends along the length of the 

archWire slot 40 and is optionally made from an intially ?at 
section of metallic material that is bent to an appropriate 
shape. In the embodiment shoWn in the draWings, the spring 
member 56 has a middle portion that is received in a sleeve 
coupling 58. In turn, the coupling 58 is secured to the body 
34 adjacent a central area of the lingual side of the archWire 
slot 40. 
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Suitable materials for the spring member 56 include 
stainless steel alloys as Well as shape-memory alloys. If the 
spring member 56 and the body 34 are both made of 
stainless steel, the middle portion of the spring member 56 
can simply be braZed or Welded to the body 34 and the sleeve 
58 can be omitted. On the other hand, if the spring member 
56 is made of a shape-memory alloy such as nitinol and the 
body 34 is of stainless steel, it may be dif?cult to Weld or 
braZe the nitinol spring member 56 to the stainless steel body 
34. In that instance, the sleeve 58 When made of stainless 
steel can be readily braZed or Welded to the body 34 and Will 
provide a means for securely connecting the spring member 
56 to the body 34. 

The spring member 56 includes an outermost mesial 
portion and an outermost distal portion. The mesial and 
distal portions de?ne the lingual side of the archWire slot 40 
and rest against a lingual Wall of the archWire 50 When the 
latter is fully seated in the archWire slot 40. Preferably, the 
spring member 56 is constructed so that the mesial and distal 
portions of the spring member 56 engage the lingual side of 
the archWire 50 and urge the archWire 50 into contact With 
a lingual surface of the arm portions 54. 

FIG. 4 is an exemplary illustration of hoW the appliance 
30 might appear during the time that the archWire 50 is 
inserted into the archWire slot 40. As shoWn, the arm 
portions 54 de?ect inWardly in a generally lingual direction 
to a degree suf?cient to provide clearance and enable pas 
sage of the archWire 50 into the archWire slot 40. The arm 
portions 54 in this embodiment de?ect inWardly in an arc 
about a reference axis that extends parallel to the archWire 
slot 40, although other constructions are possible. 
Advantageously, the arm portions 54 self-de?ect inWardly to 
such a slot-open position as the practitioner presses the 
archWire 50 against the arm portions 54. As a result, no hand 
instruments are necessary to move the latch 52 to a slot-open 
position. 

Once the archWire 50 is received in the archWire slot 40 
a suf?cient distance to engage the mesial and distal portions 
of the spring member 56, continued movement of the 
archWire 50 in a lingual direction Will deform the spring 
member 56 and enable the mesial and distal portions to be 
de?ected in a lingual direction. Additional movement of the 
archWire 50 in a lingual direction Will then cause the spring 
member 56 to someWhat ?atten and approach a generally 
planar con?guration until such time as the buccolabial side 
of the archWire 50 has been moved past the outer, facing 
ends of the arm portions 54. 

Once the buccolabial side of the archWire 50 is clear of the 
outer ends of the arm portions 54, the arm portions 54 
self-de?ect in a buccolabial direction and return to their 
normal shape as shoWn in FIGS. 1—3. At that time, pressure 
on the archWire 50 is released by the practitioner and the 
spring member 56 functions to urge the archWire 50 in a 
buccolabial direction and toWard a position of contact With 
the lingual side of the arm portions 54. Thereafter, the 
archWire 50 cooperates With the appliance 30 to provide 
orthodontic therapy for the associated tooth bonded to the 
base 32. 

FIG. 5 is an exemplary illustration of hoW the appliance 
30 might appear during release of the archWire 50 from the 
archWire slot 40. As shoWn, the arm portions 54 de?ect 
outWardly to alloW movement of the archWire 50 out of the 
archWire slot 40 in a generally buccolabial direction. The 
arm portions 54 de?ect outWardly by bending in an arc about 
a reference axis extending parallel to the archWire slot 40, 
although other constructions are also possible. 
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Once the archWire 50 has moved in a buccolabial direc 

tion a distance suf?cient to clear the outer ends of the arm 
portions 54, the archWire 50 disengages the appliance 30 and 
the arm portions 54 self-de?ect to return to their normally 
straight, planar orientation as shoWn in FIGS. 1—3. 
Preferably, the arm portions 54 as Well as the spring member 
56 have suf?cient resiliency to de?ect and deform in the 
manner described a repeated number of times Without 
exceeding the yield stress of the material of Which they are 
made. As a result, the arm portions 54 and the spring 
member 56 Will consistently return to their original shape 
and provide predictable results during the entire course of 
orthodontic therapy even though the latch 52 may open and 
close numerous times. 

Preferably, the buccolabial side of the appliance 30 is 
provided With four shoulders 60, each of Which extends 
partially over a respective one of the arm portions 54. 
Optionally, the shoulders 60 are integrally connected to the 
body 34, although other constructions are also possible. 
Preferably, the arm portions 54 are not ?xed to the shoulders 
60 so that the arm portions 54 can move aWay from the 
respective shoulders 60 in a lingual direction as the archWire 
50 is inserted into the archWire slot 40. 
The shoulders 60 provide a resistance to outWard de?ec 

tion (i.e., de?ection in a generally buccolabial direction) of 
the arm portions 54 but provide no resistance to inWard 
de?ection (i.e., de?ection in a generally lingual direction) of 
the arm portions 54. The shoulders 60 effectively shorten the 
length of the arm portions 54 available for outWard bending 
movement, and effectively stiffen the arm portions 54 during 
outWard movement. As a result, a greater force is needed to 
push the arm portions 54 outWardly and release the archWire 
50 from the archWire slot 40 than the force required in the 
opposite direction to push the arm portions 54 inWardly and 
enable the archWire 50 to be inserted into the archWire slot 
40. 
The arm portions 54 de?ect outWardly to a slot-open 

position as shoWn in FIG. 5 Whenever the force exerted by 
the archWire 50 on the appliance 30 (speci?cally, in this 
embodiment Whenever the force exerted by the archWire 50 
on the arm portions 54) exceeds a certain minimum value. 
The minimum value is suf?ciently high to prevent the 
archWire 50 from unintentionally releasing from the arch 
Wire slot 40 during the normal course of orthodontic treat 
ment. As such, the archWire 50 can exert forces on the 
appliance 30 sufficient to carry out the treatment program 
and move the associated tooth as desired. The minimum 
value is preferably at least about 5 lbs. (2.3 kg), more 
preferably at least about 3 lbs. (1.4 kg) and most preferably 
at least about 1.5 lbs. (0.7 kg). 
Whenever the force exerted by the archWire 50 on the 

appliance 30 exceeds the selected minimum value, the arm 
portions 54 self-de?ect outWardly to release the archWire 50 
from the archWire slot 40. For example, if the archWire 50 
has a relatively large transverse cross-sectional area and is 
de?ected from its normal shape a substantial distance in 
order to be inserted into the archWire slot 40 (as may occur 
When the tooth bonded to the appliance 30 is severely 
maloccluded and located a substantial distance from adja 
cent teeth), the arm portions 54 Will de?ect outWardly as 
soon as the archWire 50 is placed in the archWire slot 40 and 
pressure by the practitioner in a lingual direction on the 
archWire 50 is released. As a consequence, the arm portions 
54 of the latch 52 substantially preclude the archWire 50 
from exerting a force on the appliance 30 that is greater than 
the minimum value as mentioned above. 

To determine the force to release the latch 52, a section of 
archWire is selected having an area in longitudinally trans 
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verse sections that is complemental to (i.e., substantially 
?lls) the cross-sectional area of the archWire slot 40. Next, 
a sling is constructed and is connected to the archWire 
section closely adjacent but not in contact With the mesial 
side 36 and the distal side 38. Optionally, the sling is Welded 
or braZed to the archWire section. Next, the sling is pulled 
aWay from the appliance 30 While the appliance 30 is held 
in a stationary position, taking care to ensure that the 
longitudinal axis of the archWire section does not tip relative 
to the longitudinal axis of the archWire slot 40. The force to 
release the latch 52 is determined by use of an Instron testing 
apparatus connected to the sling, using a crosshead speed of 
0.5 in/min. (1.3 cm/min.). 

Preferably, the minimum value for self-release (i.e., self 
opening) of the latch 52 is substantially less than the force 
required in the same direction to debond the appliance 30 
from the associated tooth. Preferably, the selected minimum 
value is less than about 8 lbs. (3.6 kg). Additionally, the 
minimum value for self-release of the latch 52 is preferably 
less than about one-half of the force required in the same 
direction to debond the appliance 30 from the associated 
tooth. For example, if the expected bond strength of the 
adhesive bond betWeen the appliance 30 and the associated 
tooth is 16 lbs. in a buccolabial direction, the latch 52 is 
constructed to self-release the archWire 50 Whenever the 
archWire 50 exerts a force in the same buccolabial direction 
on the appliance 30 that is someWhat greater than about 8 
lbs. (3.6 kg). 

The self-releasing latch 52 is a bene?t to the practitioner, 
in that the likelihood of spontaneous debonding of the 
appliance 30 is substantially reduced. For example, if the 
practitioner attempts to place a relatively large archWire in 
the archWire slot 40 and the latch 52 self-releases as soon as 
the practitioner releases the archWire, the practitioner can 
then use an archWire With less stiffness in its place. As 
another example, if the archWire 50 is initially held in the 
archWire slot 40 by the arm portions 54 and the archWire 50 
subsequently exerts a larger force on the appliance 30 (as 
may occur, for example, When the archWire 50 encounters a 
hard object such as When the patient is cheWing relatively 
hard food), the arm portions 54 Will de?ect outWardly to 
their slot-open position to release the archWire 50 so that the 
appliance 30 does not debond from the tooth. Treatment can 
then be resumed by merely replacing the archWire 50 in the 
archWire slot 40 Without the need to rebond the base 32 to 
the associated tooth. 

Preferably, the distance betWeen the opposed ends of each 
pair of arm portions 54 is less than the overall occlusal 
gingival dimension of the smallest archWire expected to be 
used during the course of treatment. The archWire 50 need 
not ?ll the archWire slot 40 and ?atly engage the Wall 
portions 42, 44 in all instances. For example, a someWhat 
smaller Wire, and perhaps a Wire having a circular cross 
sectional shape, may be used during a portion of the treat 
ment program. The distance betWeen the opposed ends of 
each pair of spring members 56 is preferably selected so that 
a variety of archWires of different cross-sectional con?gu 
rations may be used in connection With the appliance 30. 
When an archWire having a relatively large cross 

sectional area is placed in the archWire slot 50, the deform 
able nature of the resilient spring member 56 provides active 
treatment and facilitates movement of the associated tooth 
While the appliance 30 moves along the archWire 40. During 
such movement, the resilient spring member 56 urges the 
archWire 50 in a direction toWard the arm portions 54 and 
toWard a position of ?at contact With all four of such arm 
portions 54. As such, the spring member 56 helps to move 
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the associated tooth to position selected by the practitioner, 
since the inherent bias of the spring member 56 contributes 
to the forces exerted on the associated tooth. 

Optionally, the appliance 30 includes one or more tieW 
ings or tieWing portions 62. The appliance 30 as illustrated 
has four tieWings portions 62, each of Which is integrally 
connected to the body 34. 
The tieWing portions 62 provide an alternative method of 

connecting the archWire 50 to the appliance 30. For 
example, if the archWire 50 cannot be fully inserted into the 
archWire slot 40 Without undue force, the archWire 50 may 
be ligated to the appliance 30 by passing a ligature around 
one or more of the tieWing portions 62 as Well as around a 
portion of the archWire 50 Without fully seating the archWire 
50 in the archWire slot 40. As the associated tooth moves 
toWard a position of alignment With adjacent teeth and closer 
to the archWire slot 40 over a period of time, less force is 
needed to fully seat the archWire 50 in the archWire slot 40. 
At that time, the ligature may then be removed and the 
archWire 50 retained in the archWire slot 40 by means of the 
latch 52. 
An orthodontic appliance 30a that is constructed in accor 

dance With another embodiment of the invention is shoWn in 
FIG. 6. The appliance 30a is essentially the same as the 
appliance 30 described above, except for the differences 
noted beloW. 
The appliance 30a includes a latch 52a having four 

spaced apart arm portions 54a. The arm portions 54a are 
someWhat different than the arm portions 54, in that the arm 
portions 54a are narroWer and optionally made of a section 
of Wire material. Optionally, each arm portion 54a may be 
secured to the body 34a by drilling a small hole in the body 
34a to receive a section of the arm portion 54a. The arm 
portions 54a may be secured in the holes by means of an 
interference ?t, by Welding or braZing, by an adhesive, by 
fasteners or by any other suitable means. 

Although only tWo of the arm portions 54a are illustrated 
in FIG. 6, the latch 52a has four arm portions 54a that are 
arranged in opposed pairs in similar fashion to the arrange 
ment of the arm portions 54 of the latch 52. Moreover, the 
latch 52a has a spring member 56a that is essentially the 
same as the spring member 56. In all other respects, the 
appliance 30a is identical to the appliance 30 described 
above. 

FIG. 6a illustrates an alternative arm portion 54a‘ that 
may be used if desired in place of the arm portions 54a 
depicted in FIG. 6. The arm portion 54a‘ as shoWn in FIG. 
6a is made of a stack of discreet sections 53a‘ that move 
independently relative to each other. The stack may com 
prise 5, 10 or any other suitable number of sections 53a‘. The 
use of discreet sections 53a‘ facilitates de?ection of the arm 
portion 54a‘ in a labial or in a lingual direction When desired. 
An orthodontic appliance 30b according to another 

embodiment of the invention is shoWn in FIG. 7 in eleva 
tional vieW. The appliance 30b is similar to the appliance 
30a, except for the differences noted beloW. 

The appliance 30b has a latch 52b that includes tWo arm 
portions 54b. Each arm portion 54b extends across a labial 
side of an archWire 50b that is received in an archWire slot 
of the appliance 30b. 

Preferably, each arm portion 54b extends across the labial 
side of the archWire 50b a distance that is greater than at least 
half of the occlusal-gingival dimension of the archWire 50b. 
In FIG. 7, the arm portions 54b are shoWn as descending in 
a gingival direction from an occlusal side of archWire slot 
relief areas, although as an alternative, the arm portions 54b 






















